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EXECUTIVE SUMMIARY

A. BACKGROUND/PROBLEM. It is generally accepted that competitive forces
in a free enterprise marketplace produce many benefits, including technical
innovation, improved performance, and price reduction. Recognizing the
benefits of competition, Government policy is that acquisitions shall be
accomplished on a competitive basis to the maximum extent practicable.
Although an abundance of knowledge exists about the extent of competition
at the prime contract level, equivalent knowledge for subcontract competi-
tion does not exist. Since a substantial portion of Defense procurement
funds are redistributed at the subcontract level, subcontract competition
snould be investigated with a goal of improving the acquisition process
where possible.

S. OBJECTIVE. Tne objective of this study was to determine the feasibility
14 of increasing the extent of competition in defense subcontracting.

G. STUDY APPROACH. Research began with a review of literature and current
policy to gain insights on competition at the subcontract level. Contractor
Purchasing System Review (CPSR) data was analyzed to determine the general
extent of subcontract competition throughout DOD, and selected major systems
and large dollar value Army, Navy, and Air Force programs were examined to
determine their specific extent of subcontract competition. Government
Owned Contractor Operated (GOCO) ammunition plants were examined as a
commodity group because of their large dollar value and availability of
CPSR data. Contractor and Government representatives were interviewed to
obtain the competition data and to gather insights into the constraints to
increased subcontract competition.

D. CONCLUSIONS. A substantial portion of defense dollars are redistributed
competitively under prime contracts which are themselves noncompetitive.
CPSR data provides estimates of 42.94%1 and 78.93% competitive subcontract
dollars for DOD contracts and GOCO's respectively. A review of 12 major
systems showed a weighted average of 38% competitive subcontract dollars
and a wide range of 3.9% to 92.3% The extent of subcontract competition
is a function of many opportunities and constraints, and the potential
for subcontract competition can vary widely from system to system and from
contract to contract. The level of subcontract competition can be increased;

4 however, existing constraints must be identified and relaxed, and funds and
time must be olanned and programed early in the development cycle to generate
new sources and test their products. Because of varying degrees of competi-
tion potential and the uniqueness of each system or contract, a specific
contract clause or goal for subcontract competition is not appropriate.
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CHAPTER I

INTRODUCTION

A. BACKGROUND/PROBLEM.

It is generally accepted that competitive forces in a free enterprise

marketplace produce many benefits, including technical innovation, improved

performance, and price reduction. The main exception to this general pre-

sumption of competitive efficiency stems from the presence of economies of

scale. Generally some form of monopoly is the only practical way to capture

the potential efficiencies in such areas as communication, transportation,

* electric power, oil and gas, and other industries in the United States.

However, in such markets as these where competition cannot reasonably exist,

Government regulation is generally exercised.

In economic theory, market situations range from pure competition (where

in a general sense no individual buyers and sellc-rs are large enough to

influence the market) to monopoly (where basically one seller has so much

control of the supply of a commodity as to be able to regulate its price.)

The Government buyer, just as the private buyer, must acquire goods and

services in a marketplace which exhibits various buyer/seller relationships

and degrees of competition falling between the extremes of pure competition

and monopoly.

Recognizing the benefits of competition, Government policy is that

acquisition shall be accomplished on a competitive basis to the maximum

4 extent practicable. The quest for competition begins with the basic

legislation regulating Government acquisition, and is implemented in

Defense acquisitions by the Defense Acquisition Regulation (DAR 1-300.1):

"Competition. All procurement, whether by formal advertising or by



negotiation, shall be made on a competitive basis to the maximum practicable

extent." Armed Services Procurement Regul-tion Manual (ASPM No. 1) defines

competition as "an environment of varying dimensions relating to buy-sell

relationships in which the buyer induces, stimulates , or relies on conditions

in the marketplace that cause independent sellers to contend confidently

for the award of a contract."

While the benefits obtained by competition can be significant, they are

not to be gained without some cost or risk. This is true whether the

marketplace is at the prime contract level or at the subcontract level.

Although an abundance of knowledge exists about the extent of competition

at the prime contract level because of numerous studies, Department of Iefense

(DOD) and Service initiatives, and published procurement statistics, the Compe-

tition Subgroup of the Acquisition Improvement Steering Group (AISG) has

recognized that equivalent knowledge for subcontract competition does not

exist. Since a substantial portion of Defense procurement funds are

redistributed at the subcontract level, subcontract competition should be

investigated with a goal of improving the acquisition process where possible.

B. OBJECTIVE.

The objective of this study was to determine the feasibility of increas-

ing the extent of competition in defense subcontracting.

* C. STUDY APPROACtt.

The study approach to accomplish this objective began with a review of

literature and current policy to gain insights on competition at the sub-

* contract level. Existing procurement statistics, available data bases, and

reports of Contractor Purchasing System Reviews (CPSR's) were examined to

ascertain the current level of competition at the subcontract level for



representative defense contractors and contracts. This data provided

insight into the general extent of subcontract competition throughout DOD.

Selected major systems and large dollar value Army, Navy, and Air Force

programs were examined to determine their specific extent of subcontract

competition. Contractor and Government representatives involved in these

selected programs were interviewed to obtain the competition data and to

gather insights into the constraints to increased subcontract competition.

From this investigation the feasibility of increasing the extent of sub-

contract competition was determined and recommendations were developed.
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CHAPTER II

SUBCONTRACT COMPETITION DATA

A. INTRODUCTION.

To pursue the objective of increasing subcontract competition without

knowing the current -xtent would be folly. It is first necessary to

determine the extent of subcontract competition that currently prevails

and the realities of the acquisition process that confront both DOD and

industry acquisition managers.

This chapter presents data which was collected and analyzed to determine

(1) the current extent of competition at the subcontract level and (2) the

perceived constraints to increasing the existing level of competition. The

literature survey identified relatively little previous work in the area of

competition at the subcontract level compared with competition at the prime

level. Subcontract data presented here was analyzed and organized into

three categories: (1) "across the board" subcontract competition as evi-

denced by the Contractor Purchasing System Review (CPSR) Program; (2)

subcontract competition levels in representative major systems and large

dollar value Amy, Navy, and Air Force programs; and (3) subcontract compe-

tition in the Army's Government Owned-Contractor Operated (GOCO) programs.

B. LITERATURE SURVEY.

1. Articles.

Of the numerous articles found under the general headings of "compe-

* tition" and "subcontracting" few dealt specifically with competition at the

subcontract level. Two of the articles that did were the Logistic Management

Institute (LI) studies of the early 1960's which predated the CPSR orogram.[1, 5]

Three other studies included a master's thesis entitled "The Need to Increase

K4



Competition at the Subcontract Level," [Decenmber 1979, by LT David Alan

Capizzi,[2j. a student paper entitled "Subcontract Policy, Competition, and

the Industrial Base," May 1981, by MAJ Ronald T. Kadish,1i7j; and an LMI

contract study entitled "Subconjtract Policy in Major Systems Acquisition,"

November 19783.[101
Capizzi found in his study that the extent of competitive sub-

contracting is unknown and the need to increase competition cannot be

determined without further research. He recommends that data be obtained

by a reporting system and that a subcontracting clause be developed if

more competition is desirable. Kadish's approach to subcontract competition

was directed at the impact of prime contractors' goal motivated behavior. He

argues that the Government must begin a comprehensive review of its present

approach to subcontracting and develop a new subcontracting policy based on

production competition. The LMI study, while primarily a study of sub-

contracting policy, did conclude, in part, that prime contractors seek

adequate competition and avoid sole source suppliers whenever possible, and

that adequate competition does exist. The LMI study, while more analytical

and thorough than the student studies, was based on only four weapon system

programs.

2. Other Literature Sources.

A large body of knowledge exists about competition in Government contracts.

This is evidencedi by DOD statistics on the extent of competition and by numerous

studies, reports, and articles about its value, applications, successes, and

failures. Yet, little if any attention has been qiven to competition at the

subcontract level. Unfortunately, many critics of military procurement practices

fail to consider that some portion of the noncompetitive prime contract dollars are



competitively awarded via subcontracts. As an example of this narrow view-

point, one can look to Congress itself. On 29 June 1981 the Senate Govern-

C ment Affairs Committee held a hearing on S.2127. The Chairman opened the

hearing with a prepared statement which critized DOD for going from 34%

competitive contracts in 1972 to 25% in 198",.[9] These statistics may be

-' valid on the surface, but they do not reflect the value of subcontracts

which were awarded competitively. Although the absolute amount of competi-

tively awarded DOD dollars in any year is currently unknown, it should not

be ignored or assumed to be zero. Had subcontract competition data been

available, a more accurate statement could have been made regarding the

percentage of DOD dollars spent competitively.

C. CONTRACTOR PURCHASING SYSTEM REVIEW (CPSR) DATA.

1. General.

DOD does not have a system for gathering statistics on subcontract

competition to the extent that it does for prime contract competition. Yet,

knowledge of the extent of subcontract competition should logically precede

and become a partial basis for any decision as to the feasibility of increas-

ing subcontract competition. While exact figures are unavailable, the CPSR

program does provide data which can be used as an indication of the extent of

subcontract competition in DOD wide acquisitions.

The CPSR process was incorporated into the Armed Services Procurement

Regulation in 1966.[2] A major part of the review is whether a contractor

competes his purchases and subcontracts to the maximum extent practicable.

Detailed information concerning the applicability and mechanics of the CPSR

program can be found in DAR 23 part 1, and DAR Supplement No. 1.[3]

2. Description of the CPSR Sample.

Fifty-eight out of 134 active CPSR's from the nine Defense Contract

6
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Administration Services (DCAS) regions are included in the sample. The

distribution ranges from a low of five in two regions to a high of nine in

another. All CPSR's in the study sample are subsequent reviews performed

to validate the adequacy of the contractor's purchasing system for fiscal

years 1980 and 1981. The CPSR teams use a stratified random sample of the

following dollar categories:

* $10,000 to $25,000

* 25,000 to $100,000 r

* over S100,000

Usually, fifty subcontracts in each category are examined; however,

4 if there are less than the minimum number of subcontracts over $25,000, 
r

the CPSR team is advised to review all orders over $25,000 issued during

the past twelve months.

The fifty-eight CPSR's selected for this study totaled 4,691 awards

reviewed for a total dollar value of $524,626,000.

3. Presentation of CPSR Data.

Table 2.1 is a summary table of the extent of competition among

subcontractors represented by the CPSR reports included in the study sample.

The CPSR data shows the extent of competition in subcontract awards

4 is just over 50%. Using the sample size of 4,691, a 956! confidence interval,

correct to within 1.43 percentage points, is given for the estimate of the

percentage of competition in subcontracting as 50.69% to 53.557.

4 Table 2.2 summarizes the 95% confidence intervals along with the

degree of accuracy for the $10,000 and over category.

When awards are not made competitively there must be a justification

for single/sole source awards. Seven qualifications are listed for which

7
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contractors may justify other than a competitive award. Table 2.3 lists

the distribution by dollar category listing justification for single/sole

source awards for all DCAS regions. It should be noted that the last

column indicates the relatively low frequency of 1.54'%0 inadequate justifi-

cation for nonuse of competition.

Appendix A lists additional tables similar to those in this section

for each of the nine DCAS regions.

* 0. SUBCONTRACT COMPETITION IN M.8JOR SYSTEMS AND LARGE DOLLAR PROGRAMS.

1. General.

Data provided by CPSR reports provides an indication of the extent

of competition in the defense industry in general. However, the CPSR is

intended as a review of a purchasing system, not as a review of subcontracts

awarded under a specific program or contract. Accordingly, the data contains

a mix of military services, products, contractors, volume of business, etc.

Data pertaining to competitive subcontractors on a specific contract or

program is not required to be maintained and is generally unavailable. In

order to ascertain the extent of subcontract competition on major systems

and large dollar value noncompetitive programs it was necessary to assemble

data from historical records on a case by case basis. Because of the time

constraints imposed on this effort, only a limited number of systems could

be analyzed. Data was developed for eight Army systems by the prime

contractor, project office, procurement office, or contract administrative

office. Field visits were made for each system to discuss both the data

itself and to obtain perspectives concerning the constraints on competition.

The Navy and the Air Force each provided data on two systems.

10
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2. Competition Data for Majcr-Systems-.

Table 2.4 provides a summary of the subcontract competition

(p:evidenced by the twelve systems analyzed in this study. While the

column headings are self-explanatory, several general comments are

in order:

a . All percentage figures in this chart are based on unadjusted

dollars;

b. Purchased Material (P.M.) includes all categories of purchased

Parts, subcontracted items, and material;

c. The total contract cost of each system represents the dollar

cost in a specific contract, except in the case of the CVN-70. CVN-70

data spans the early seventies to 19.32, and represents 12,173 purchase

orders. Because CVN-70 data could not be retrieved via an automated

means, only those purchase orders with a value of more than $100,000 were

reviewed, however, all such orders were reviewed thoroughly.

d. Because the data was developed from an individual contract

representing each system (except for the CVN-70) the table must be considered

to represent a snapshot in time.

* Table 2.4 might appear to indicate that helicopter programs are

more competitive in subcontracting than fixed wing aircraft or tracked

vehicles. This may be true for the six contracts reviewed in those

commodity areas, but it can not be assumed that this would hold true if

the systems were analyzed over their entire development and production

time frames. Systems tend to be very competitive in subcontracting

in the development phase and exhibit a decline in competition as

competitively selected subcontractors evolve into single sources in
0

the production phase. As the system is developed further, abondoning

12
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a successful subcontractor becomes more difficult because of economic or time

constraints. The systems in Table 2.4 are represented by contracts which

are in various stages from development into production, and data for the

next contract award could be quite different. For example, the next pro-

duction contract on the Ml tank will break out the major subsystems and

cause the 38.5% figure in the last column to increase dramatically. At the

same time, competitive suppliers on the AHIP may become a single source on

the production contract and cause a decrease in exhibited competition.

Competitive subcontract dollars awarded as a percentaqe of total

dollars subcontracted exhibit a wide range of 3.9% to 92.3%. The weighted

average is 38.0%. While a greater percentage of competition is obviously

V more desirable than a smaller percentage, the individual figures in Table

2.4 should not be considered either favorable or unfavorable. It might be

theoretically possible that 3.9% is the most which can be achieved competi-

tively in one instance while 92.3% is the least possible. GAO has recognized

this distinction between noncompetitive--potential and noncompetitive--

no potential for prime contracts.J6]

3. Baseline Choice Effects.

The last column in Table 2.4 shows competitive subcontracting as

a percent of all purchased material on the particular prime contract reviewed.

This figure corresponds to the percent of dollars awarded competitively

in the CPSR data (Table 2.1) since the base for both percentages is total

dollars of subcontracts awarded. The Ml tank will be used to illustrate

how different approaches can provide very different results. The Senate

Armed Services Committee staff requested a variety of data on three Army

14
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systems, including the Ml tank, in February 1982. In addition to other data

furnished, the percentage of first tier subcontracts awarded competitively

in FY 80 and FY 81 was reported to Congress as being 2% for the Ml tank.

Discussions with personnel at the Army Tank-Automotive Commnand (TACOM) con-

firmed that the base used to calculate that percentage of competition was

the total program funding for each fiscal year. The 2% figure results from

using total funding as a base; however, it would be improper to infer that

all of the Ml funds are available for subcontract competition.

Using as a base just those dollars considered available for compe-

tition produces a considerably different result. Figure 2.1 illustrates

this approach. Ml data is based on the third production contract and

limited to the subcontracts awarded by the prime contractor with dollars

obligated on that FY 81 contract. The analysis indicates that 68.6% of the

funds (cost dollars) obligated on the contract were redistributed by the

prime contractor in the form of purchase orders, subcontrac-ts, and inter-

divisional transfers. Of those funds 38.5% were competitive as shown in

Part A. Part. B shows this to represent 26.4% of the obligated amount of theV

contract. Further analysis indicated that 28.4% of the obligated cost of

the contract (or 41.4% of the total dollars subcontracted) represents five

major subsystems which are not susceptible to competition from a practical I

standpoint. TACOM personnel indicate that these subsystems will be broken

out in the fourth production contract. Using available dollars as a baseline

shows that the prime contractor really only had 40.2% (39.5 for material and I
4

0.7 for interdivisional) of the contract cost susceptible to competition and,

of that, 66.8% was competitive as illustrated in Part C. In this context,

the feasibility of increasing subcontract competition is limited to the 13%

15
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of the obligated dollars noncompetitively subcontracted for which the prime

contractor has varying justification.

This Ml tank example illustrates how varied the picture of competi-

tion can be depending on the baseline chosen for reporting the information.

E. ARMY GOVERNMENT OWNED CONTRACTOR OPERATED (GOCO) AMMUNITION PLANTS.

The Army as the DOD single manager for ammunition is responsible for

26 GOCO ammunition plants. The 14 active plants, dependent on the type

munitions they manufacture, either produce propellants and explosives and/or

load, assemble and pack conventional ammunition. Since the Army provides

most of the major components, e.g. projectile bodies, as Government Furnished

Material (GFM), the subcontracts awarded by the prime contractor are for

three general classes of materials. The prime buys semiprocessed materials

such as chemical elements for mixing explosives or copper to clad bullets

with; basic supplies such as wood, corruqated paper, and packaging tape for

packing ammunition; and small components and parts not available in the DOD

wholesale inventory. The types of items being bought at the GOCO's resemble

those bought at the second or third tier subcontract level on a major

weapon system.

Subcontract competition data on the GOCO's was collected for three

reasons. First, the ammunition program with PAA funding of $803.6 M in

FY 81 constitutes a significant part of DOD's acquisition funding. Secondly,

the GOCO's represent a collection of contractors working in a single

commodity. While the operations each contractor performs will differ with

the type of ammunition or explosive/propellant being manufactured, in the

aggregate they are a single industry group. The third reason for using the

GOCO's is that their purchasing systems are reviewed by the Army Armaments
I

Materiel Readiness Command using the CPSR format. The CPSR's for ten

17
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active plants reviewed during CY 81 covered subcontracts worth over $250 M.

Table 2.5 displays the subcontract competition data for the ten plants

in the sample. While the percentage of dollars awarded competitively is

almost double that of the contractors reviewed by OCAS, 79Z versus 43%, it

should not be assumed that the contractors can achieve the same percentage.

As already mentioned the subcontracts awarded by a GOCO have more of the

characteristics of the lower tier subcontracts for a weapon system or the

prime contractor's purchases of basic operating supplies. Generally, the

degree of competition is enhanced as the requirement becomes simpler or it

exhibits more commonality with private sector materiel usage.

In view of the type of materiel and services the GOCO's purchase, a

higher level of competition would be expected than that encountered with high

technology weapon systems. Therefore in determining a 95% confidence

interval, correct within 3.66 percentage points, the percentage of sub-

contract competition was assumed to be at least 60%. For the GOCO award

sample size of 690, the confidence limits were computed to be between 66'%,

and 74c,.

The justifications given for making single or sole source awards at the

GOCO's have a similar distribution to that found in the CPSR's for the prime

contractors. Table 2.6 lists the GOCO's justifications as found in the

award files during the CPSR's.

F. OPPORTUNITIES AND CONSTRAINTS IN SUBCONTRACT COMPETITION.

Discussions with industry and Government personnel disclosed that major

system contractors generally consider the constraints to competition to be

the same as the justifications for single/sole source awards on the CPSR's.

They were uniform in their argument that they are very competitive in the
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system development phase and follow source selection procedures. Hlowever,

they competitively select their major subcontractors and then usually

become "locked into them" in the production phase as a single or sole source.

Although some potential for competition may exist in the production phase,

the contractors agreed that no funds are programed by the Government to

develop subcontract competition or perform acceptance testing. This becomes

further complicated in those instances when the quantities of an item to be

subcontracted are so small that tooling and testing costs tend to make

additional competition economically unfeasible.

The factors influencing the ability to award subcontracts competitively

are summarized in Table 2.7 in the form of needs, opportunities and constraints.

Adequate industrial base can be considered to be the most basic need of

competition. This need presumes that the industrial base contains more

than one willing supplier who can satisfy the requirement. Such opportunities

as program stability, vendor interest in Government defense work, good

technical data packages (TOP), adequate tooling and production quantities

for allocation of startup costs, and detailed planning are all factors which

influence the ability to find sources for the conduct of competition. These

opportunities are constrained, however, by such realities as the Government

funding process and other contributors to the lack of program stability

and complicated Government contractual requirements and "red tape" which

tend to discourage vendor interest in defense work. The technology required

in many defense programs is often limited to a small number of sources, and

the high startup costs make entry into a new field extremely difficult.

Neither contractor nor Government funding appear to be adequate to provide

the capital investment required to provide a production capacity to support

21
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competition that would be economically worthwhile.

A trend became apparent during the data collection phase of this study

which indicated that subcontracting under system contracts is very competi-

tive in the development phase of the life cycle and decreases in production

as suppliers become single sources. This trend indicates that a second

need of competition is to make provision for competition early in develop-

ment and plan to sustain competition throughout production. This need can

be satisfied by planning for a sustainable multisource capability in a

rational manner. Items which are amenable to sustained competition should

be identified at the earliest possible time by considering those opportunities

and constraints identified in Table 2.7. Then, time and money should be

made available to qualify additional sources and physically conduct competi-

tions. This is easier- said than done since many other program objectives

may have higher priority than competition. 0

The availability of funds is another need which must be satisfied to

be able to plan for and sustain competition. Short term investment capital

must be available in order to generate long term savings from competition.

If funds are not programed by the Government for qualification testing of

alternate vendors, or the contractor is unable/unwilling to commit internal

funds, opportunities for savings will be lost. A good example of this is 0

found in the Fighting Vehicle System (FVS). The cost of a generator from

the only approved subcontractor is $1917.92, while an alternate vendor

(who is currently a single source vLndor for a similar generator on the W,

M113) has proposed to provide the generator for $936.73 or a S558,714

savings over 600 vehicles. Qualification testing and tooling costs are

estimated to be $221,227 which would reduce the savings to a net of S337,487.

23



The Government does not have the $221 ,227 to invest, and the contractor has

no incentive to spend corporate funds unilaterally when there will not be a

return on the investment. In the absence of Government funds, a suitable

incentive and reward mechanism must be developed to encourage contractor

investment.
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CHAPTER III

CONCLUSIONS AND POLICY CONSIDERATIONS

A. INTRODUCTION.

The data displayed in this study indicates that substantial portions of

subcontracted oollars are spent noncompetitively; however, the crucial

question involves the practical feasibility of increasing subcontract compe-

tition to what can be construed to be an optimal amount considering many

other Government programs, goals. initiatives, and constraints. The conclu-

sions and policy considerations which follow are drawn from available sub-

contract competition data and address this practical feasibility.

B. CONCLUSIONS.

1. A substantial portion of defense dollars are redistributed competi-

tively under prime contracts which are themselves noncompetitive. Although

the method of aggregation of CPSR data prevents a precise determination of

the amount of subcontract competition, the data does provide estimates for

DOD wide contiacts and GOCO's.

a. Of the DOD subcontract sample, 52.12% of the awards were made

competitively which represented 42.947i of the dollars.

b. Similarly, of the subcontract sample for GOCO's, 70.14 of

the awards were made competitively which represented 78.93" of the dollars.

2. The 12 major systems reviewed showed a weighted average of 38.0%

competitive dollars using purchased material as a baseline. However, the

systems exhibited a large variation from system to system--3.9 to 92.3K.

3. The extent of subcontract competition is a function of many opportu-

nities and constraints, and the potential for subcontract competition can

vary widely from system to system, and from contract to contract. A

25



determination that an exhibited level of competition on an individual system

is acceptable or not acceptable could only be made with a thorough analysis

of all variables and program objectives which impact on that specific acqui-

sition. Since the evaluation of success in competition could result in a

wide range of acceptable degrees of subcontract competition, a sinqle goal

or standard of acceptability would be inappropriate.

4. The level of subcontract competition can be increased; however,

any sweeping changes in exhibited levels of competition would require

relaxation of many existing constraints, and could conflict with quality,

schedule, and other Government objectives.

C. POLICY CONSIDERATIONS.

The level of subcontract competition can be increased if funds and time

are available to generate new sources and test their products. Such an

undertaking would require significant planning early in the development

cycle. The measure of success in subcontract competition is dependent on

the potential for subcontract competition and varies from system to system

and from contract to contract. Therefore, each syqtemn or contract should

bc viewed independently by considering all factors affecting or influencing

competition. Because of varying degrees of competition potential and the

uniqueness of each system or contract, a specific contract clause or goal

for subcontract competition is not appropriate.

4p
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APPENDIX A

CPSR DATA BY DCAS REGION

Appendix A lists tables illustrating the amount of adequate and

effective competition based on the sample of awards reviewed by each DCAS

region. Also included are tables listing the justification for single/

sole source awards for each region.
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APPENDIX B

95% CONFIDENtCE INTERVAL.S FOR PERCENTAGES OF COMPETITION IN SUBCONTRACTING

Table B.1 in this appendix lists 95'. confidence intervals for an

estimation of what the population percentage of awards made competitively

might be in each DCAS region. Based on the sample size for each region

* the population percentage for the 95'/% confidence intervals along with the

respective degree of accuracy is listed. The formula used to calculate

q the 95% confidence limits is:

p1.96 (-

where p is the percentage of sample awards made competitively and n is the

number of awards reviewed.
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TABLE B.1

95% CONFIDENCE INTERVALS FOR PERCENTAGES OF COMPETITION IN SUBCONTRACTING

Degree of Confidence
Sample Size Accuracy Interval

Atlanta 995 3.11 43.53 - 49.735

Boston 423 4.76 40.88 - 50.38
Chicago 288 5.77 68.89 - 79.03
Cleveland 671 3.78 73.71 - 80.09
Dallas 780 3.51 54.75 - 61.67
Los Angeles 831 3.40 39.36 - 46.08
New York 448 4.63 27.17 - 35.77
Philadelphia 533 4.24 50.75 - 59.19
St. Louis 587 4.04 44.17 - 52.25
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